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ABSTRACT : PROBLEM TO BE SOLVED: To provide a method for judging whether p- 

fructofuranosidase or its mutant is advantageous or not for producing a 1 -kestose. 



SOLUTION: This method for judging whether the p- fructofuranosidase or its mutant is 
advantageous or not for producing the 1 -kestose is characterized by comprising 
transforming a host cell with a vector containing a gene encoding the p- 
fructofuranosidase or its mutant, culturing the obtained transformant in a culture medium 
containing only sucrose as a carbon source and in a culture medium containing only the 
kestose, respectively, measuring the growth rates, respectively, comparing the growth 
rates with each other, and judging that the p- fructofuranosidase or its mutant is more 
advantageous for producing the 1 -kestose, when the growth rate in the culture medium 
containing only the kestose is smaller than the growth rate in the culture medium 
containing only the sucrose. 
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(2) iff 592004-242528 (P2004-242528A) 

< 

x'&ts^7?-zm^xm±MMz&mmm-&i:m; 

( c ) xb. (a) tcj: Dft&fu^ssEgstt*. stmrnt LX 1 -nh-^l^tf 

( d > mmmt lx i F-^^^-^trisft'c^.ivauc^ &mmt txxra 

3:*><Ok43|5rf&Xfg. 
Z'kAsX'Kh . *Jfe. 

( b ) fcitfig ( c ) icfev>T. mmmte<v&immtfm.mgmx'<Qmm&cDm 

Xg ( d ) fcfcvvc » ^SSitk LXX7 v-Xco&Z&tltgi&IZ&ft&i&mi&nmmz J: 

x . ctToza : 

( a ) £ -yyl^y h75y^- «WrK:j(gtt*XU £ -y/wy hy^y S^y*-** 
( c ) xg ( b ) fcj D#*>*i*:15ll&Blfls£\ ^2Sk LTxy a-y.o*£-£tfigift 

(d) xg<b) &£*)&t>tiKmm&imz. msmtLxi-yxv- Angsts 

^-*)mmmtLxi-rx-h-x<n**ist:mmx'<^m^tf^ -mmmtLxx?* - - - -. 
y )V9 v y y y ^r~e%mi*zmm-&jLm. 

xs ( e > tzis^x. mmt Lxx?x3-A<o**ists®mz&v&t*$m0)&gtz± 
ymfcztiz&fimgtf. smmt lx i -r*h-A<?>fr$:&ttmmtzi5ii&®m6L0> 



Best Available Copy 



(3) #gH2004-242528(P2004-242528A) 

i-yxh -zomzkiz^mzfi - -?)v 7 by?; ^y—^mwmBFi-im^f^m. 

iztsuxtmt. immm#<o&mmzmi£t -sis ; 
(d)^(b)t;j: vnhivrzM'mmfoz . mmt lx 1 b-x<7>x.*<&ts 

( e > &mmt lt 1 -yx h-x(Qfr*^ttmmx*<?&nmmi!)K mmt vxxyn 
-xc?)?>.z$ts%MX'<7)±i?mmj: 0 i>4^^mz7rr?Bmmmz'££ti2 > 0 -7)u? 
h y 7 j is?— \£$m&m&=t-*mm- him. 

mzmmtfxru-ximit&ommx'&h. m$m9iz^m<7)?m. 
&tz* *) Mfeztiz „ m$m 9 iz&moim. 

is(e) fcfcwt. mmt LXA?\3—xnK&istst%mzt$n&t3mwLcr>mBziz x 
mmi-^4<r>\,'>~rtii)^-mfcmMcoi3mtzj: , )i ^xb-xcomsiz^m^^tm 

feZtiti/3-y>],7by?yi/y~*£$tmfo. 

[000 1] 

*%bbi±. tifz/3 -yjv? by?; isy-*<vm®35mzm?& . 

[0002] 

y^y b*v^ffii£^ x7v-xtzi®y±ny}U7b^xim&m£mtiLttvtfm 

Mxs>>). ^vM-sm^li. xyv—xnyfryb-xffitlzisif&i&n^iz^ itm 

•thy)V7b~x<r>2m>^ma t $mx^v (0 2-^im^) „ ztum*)MZtLh t 

i><r>X*>h. yy? b* U rff8<DS^a^^«^WtC5H-l: . (Fru) £ 2 — { 1 
(Fru) 02-) nal (Gl c) (ZZ\X' S F r ut&D—yjV? b—Xj&Ss*- Gl c 

mmz^vxH*). wmrxjuxx* ^y^=t. &m%&iz<£&tix^ 
&c\timt>tix^&. 
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[0003] 

>A7*7-^ <sst) az*v^<7)£ji<&mmm<%<.n&ig2^6<v*vzf 

[0004] 

- ire. %yi±?xi^Y7j7 4^&ism*&?)-&*rt:hz}i\zLii*)^ ytv^mm 
itz3Lmtt-fz>m&&7 : 7-7Y**)3^ muii -yxb-x <-3*m ; gf 2 > v 

-^h-A (4iS;GF 3 ) *£&l-^Xh-X»i. 7 

ZSClU :#IS¥9-6 582 9^&f8. #Hf3a&2 : im¥6 - 3 1 1 6 0^&?8) . L 

) ^ft^^^{*^4 o . s Mzt±m&£jmwzim^m<?>-x b-*{ 
4mm gf 3 > ami 2%. mmxb&x7v-xjm2 3%&£ti&ti#>^ xomm 

imbLxiRtfy^tix^z. 1 -y*h-x<o£jj£g«tt**i^<. m&K&k 

msxz>%>* 0 ^(mm^mztLfz&ii&y ??h*>j ztftammtzm. Lite- ?>v 

9 Y 7 =7 J ttiZ<v£m&<7>fmim£ tlX V ^ b X^x. h . 

[0005] 

mm&Wtm97/34004^>7U yh <#IT;ftSK3) fcl±. 

AS-siRwtc^-rs >9 -7)V9 hy^s isy^&tz\tt<7immfoz%sm± 

[0006] 

#^9-6 5-8 2 9-9£fg 
[#S^2] 

#§§¥6-3 1 1 6 0#M 

[#t«M3 ] 

81^18^9 7/3 4 0 0 4 7 U >y b 
[0007] 

iwmw&i — — — — — ■- — ...... 

im&bmfk&memmmz^imb-tttihiz. 0-7^7 Y7^y^y— etc** 1 - 

^X) — X (GF 2 ) / ^0>$E&&t/ t M\'>Z.b* &£Tf$l£ktf(.WC$>&~Xb—X (GF 3 
) m<r)W>7 v 9 U zm<0£j$M&i&^Z b iff* * L\^b%Z. t>Kh . . 
[0008] 

[0009] 
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[0010] 

yx y -xvm&i&m&fsfrzwfct h^mx-fr ->x » wtox^ : 

(c)ii(a) ti *)nt>n*:mmmtmi. &mmt lx i -yxh-x^^ts 
< d ) mmt lxi-i-x h-x(o*z&ts%WT(?>&nmmw. §mmt lxx?u 

[0011] 

a*. ^^\zxh0-7)V9Y77j^y-^m^<rm^mt. 

(b) ii(a)i:j: v&^ttfm&ff*m^m%mx'^ts^??-zm^xm3£Mm 

( c ) X8 < b ) £J: D#4>*i*:mft!£gifls£, JftSSfc LTX^n-x^fc-^ifJgifii 

( d ) XS ( b ) tc i 9#£ft*JEm$£8lflc£ . JS^i: LT 1 h-X<D*Z&tt 

mmz&^xmnv. m&mmmco&gm&zmfefzjM sit* 

[0012] 

S hlz „ <fc 6 £ - 7/u? h 7 ^ 7 s^— fe^«c^&?<^js^{i. l - y x 

sfeTFOXg: 

^#t#£3- H-TSiiteF^^I-rSXS ; 

(b) Ig-(a) 9#&**^£^f8^f£^ - 

( c ) x^ ( b ) izx ^n^i&cmmmm . LTx7n-xo*£-&trJ§fli 

( d ) US ( b ) tc«k 0*§£#UWB®|£8ltt£ , &mmt LX 1 -^xhr-x<?5^^tr 
< e ) &mmk LX 1 -^x h-XWfc^t^T-^W^^ ISKBi Cxxpu 

Z^XKh^OX-foh. 
[0013] 

*%pmz£ vmszixhe-ytv? h 7 5 ;i/y-*ts wto&mmL i^rx h- 
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[0014] 

[00 15] 
[00 16] 

xjf, mz^iix^h/3-yt^hy^y^y-^m^xi>i^L. tMZ. %it:iz 

[0017] 

>s - h y 9 y «f ^gftti, £ - 7^7 Yy=yJ ~sy-*i\zft LX AlWt T 
5 /K^UfcSgA 1* fcOT* 0 . ?.«>»£7li« £ - h y ? J is?^- tfitfis?^ 

y—em^it. utt&£!&zfmt-r&i>cr)Xh'?xi>j:^i3 { . #3.L<temmm& 

[0018] 

±feo«k o %mm&. "f^^it^mxh^x i> ± n u ( ? > 

■CftottiW ^a6ti5g$*l*^JIli. ySI&#£&ftlO:frS;, 0!;Ll:f . Gapped 
dup 1 exS(Methods in Enzymology, 154, 350, 
1987) , Kunke l$(Methods in Enzymology, 15 

4, 367. 1987) ^fcJ:0#A-r&-fcA { X'#4. 
[0019] 

[0020] 
[0021] 
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(7) #182004-242528 (P2004-242528A) 

Xerror-prone) PCR^t LTfcteilT^S . D NA/K'J X ?— -t&XMX 
«fc^S4^<0T^^U^^ (dNTP) ^#^<^S^f^>tl. &SV%t±, 
[0022] 

r » * 

Tx^o-^^^tfiStfe (JJIT rx^o-xtgtfiu ) fcilX^S^i: LT 1 - 
;w>»£*trl»ft (OT r 1 h-xtgifij b v>5 ) tefc^T^ft^iiBiHl 

[0023] 

J:0»*L<«2ff«±, $4»tc»it<ti2. 5fg£Ui<^£^JEm$6&ftcfcJ:9£ 
[0024] 

$<xs . mmiz. m*-i$. t%mmo 5 9 5 n m-comftmt u«6t4 £ t #-e# & . 
0-3 o«n. $ A.tc»4 u <j*&2 o miffit ztiz . 

[0025] — - - - • — 

m&kttm. hv*T^m&m^h&wmm*n&<?)U® (bda. y. and 

Ouchi, K . , Appl. En viron. Microbiol., 5 
5, 1742-1747. 1 989) MWtftttm.*.' 
[0026] 
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(8) 1^^2004-242528 (P2004-242528A) 

i 

[00 2 7] 
[0028] 

Wtt»te?\ f>5t>f?'J *flHBtfieT«. m±tffimx*> h hU7h7ry 

-s-j&ifr? (Witf trp i > s ^^n^sie^ (mta ura3 ) „ cm S'^m 

ite^ ( wi.tr l e u 2 ) «f, m±#* l^*4*£fcli/ vf m-r S^SHSSte? ( 

H y g ) % VTJibXVHSt&T' ( B a r ) . m^Wmmm^ ( n i a D ) «£J8» 
[00 2 9] 

±M<oxd^m±mmt^^-bc^^bLxmwj:h^^ma^tixm. mm 
%im^iRLxmm^zzbwx'£h.mm}kL^^mb^7?-t<m&£b 

L-X „ W;Lt£ ,. Biosci. Biotechnol. Biochent., 6 5 ( 
4). 766-773, 2 0 0 1 fclE&SftTV^ X?a-X#«HEtt?>6*#S . 

cerevisiae MS- 161 835 £Xf*<r)tc#X>88&'<? £>;ft£ . 

[0030] 

^m*6*>s#«:fcifijftte. %mmzx*)m®i!£i*tLS>. xrv-xmrninmrnit 

X7u-X<7)*b 3*u ^O^W*{i^flfiO^«at=«Li:. if & L< W:0 . 5~5tti 

%. zw±L<\ii. 5~3«a%, st»*L<{±^2aa%t$h.-g.. a*. 1- 

- tf»<^>x^n-x<?>«SfcW— sn*. — 

[0031] 

il3m)£Sft*;fc*>. tt(3HIR3ft&fctftt. #&Ui$U@fcft&2 5-^3 7X:. 

L<tt#3 0trc*>S. 

[0032] 

V±k<7)i:o£.lrX. $-7hf?V7JSi'7—^13tt<7?S^W&\- J !rx\ — X<rM 

%mM£ft%r>xi>X\\ W*tr. mmffi&lzm^ii&*??-&J&er>mm'?-#- 
£SvCTV*6*§£fc:li. *<T)M1Rv-*-*MmLXW&?*-*%t!m3EMm (-f&*> 



♦ 
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( 9 ) ^2004-242528 (P2004-242528A) 

■ 

zmjR-t&ziiWTZ, mmz. m\%ixtz0-y)v?Yyj/*sy--&gmto$ t 0-y 

StRIi , mffik % & 0 - 7)V7 h y y J i^r— tfi tti*cr&mti&tm s ^*&&%t'lz 
[0033] 

3. l —!rxh-y.cQSmtztti%i><7>kmmztLti/3-yiU7 hZ2Zk^=Mk l< 
imojrmizj: 0 1 -?xh-A<7)W&lzim&hcobm%.Z1\tc/3-y)\s7 hyyS>> 

tfx-z & . z<7) x 3 5r#8t - mmmt vxn. mta. mmo x o %mfm.c?mzmm 
¥)vwm& xvs d s TP V)ur s r'yMtx»mv>3: o bfrfmcomzmm^t 

ffl? Q7 f /57 * -cox o Kmk&timzmm-fhjm;. mmAmmmco x o%mw 

[0 034] 

tit. ±m<Wjmtzx *)i--yx h-x(vm&iz^m&t>cr>km%.ztvfit0 - y)v? hy 

[0035] 

±EO*tfeteJL 0 1 -yxh-xcrm&ttmKhcotnZZtitzff-yjy? hyySis 

sip-h« M5affljg. pH3cjeit, jsafjetHwyBtT. a«#tu:ow»(cRjes*i*- 

— [-O0-3 6] - - - 

±Mi<oimHz X 0 1 -irAh-A<?m&&&ffi:l><ObWmZtLti0-yA'? hy?s is 

y-*£tti*<n&mti^&?\±. mmzmii-'i? ?-&*m\->x mms.m=f t x s 
mb%h. 

[0037] 
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fl»l : j8-7;^h79/y^(FPase) afe^O^yyA&MO&A 
. 77^ h*V ^mW^^m^^hX^TX^JV^Jl-X • ( Aspergi 1 1 u 

s^ niger ) ATCC 2 0 6 1 \1fe&k<7>0 - h7 7/ (JiTf r F F 
ase j c^^HC^V^A^fl^AL*:. £a?yrA£ROgAtiL & 

TOiolC, TfclRcOPCR mutagenesis kit (Gene Morph, 

Stratagenett) ^ffiWffofc. 
[0039] 

PCRKf&m (50^1) <omHt. FFa s e££7£fttlllSDNA ( l;tx 1 ) , d 
NTP (4 0mM, lju 1 ) , 1 0fgig£tf>&«*K (5ju 1 ) , 7*7-K77^-?- : 
5' — GCGAATTCATGAAGCTC ACC ACTACC A — 3 ' ) 
fcitPJK— X75^7- : 5' — GQGGATCCCGGTC AATTTCTCT— 3 
' iW$m^2) (fflftl, 250ng/ml., 0. 5/1 ) , Mut azyme (2 
. 1 s 1 ju 1 ) , DMSO (5,u 1 ) , $'&tf&fttt* ( 3 6 ^ 1 ) & 

0XTC2#ia (7--'jy/Xf-/7) , fe«kl^7 2X:T2 . 5#I3 (WRXx vT) CO 
>f y^fa^-ya ^£3 01M Lfc. £&£7 2CT3*|i!M y**<-^3 y 
^ffSrofc. #^S»^Il5iiJ7iy-V!?nDWA/^ V75^7;V 

1. 9kb P co>'N'yHS-^a^->-C«I0a}t-CDNABrM-^IaIiRt^. 1. 9kb P o 

EcoRI-BamHIifrSBiosci. Biotechnol. Bioche 
m. , 65 (4), 766-773. 2 0 0 1 fcij^^T^&if^'cOfSS'*.? 
^-fOEcoRI -BamH lS5ft£Jf ALft79.XS K£, X ? O-X^-ftttO^ 
S. cerevisiae MS — 1 6 l'flt ( B i o s c i . Biotechnol 

Biochem. , 65 (4). 766-773. 2 0 0 1 £12®) 
mafciot^Ai. J£ftl£8ltis£#*:. ffl«c^«ISftf*c$-. SD-GFSg^fli 
(0. 6 7% yeast nitrogen base (w/o amino ac 
ids), 2% sucrose, 2% agar, 50^g/ml L-Uraci 1 
) fcPory^U 3 0-CT'3BS<0^tC:«tO^»^Wt^«^*^FFaseYg 

[0040] 

W2 : BtBFFa s eOyX? 

mm i 1 ^ 9 ^as&r? r 5 y , f f a s e £ 

£XT(?>S:oizM&.LK. 9 63*W?ori^h*JHlvc s 15 

0/z 1 OSDigife (0. 67% yeast nitrogen base (w/o 
amino acids), 2% glucose, 50jiig/ml L-Uracil 

) 3 oxre-H&flrJSSiLfc. 

[0041] 

■rcOBfr&SlifcS', SD-GFigt6(0. 6 7% yeast nitrogen 
base (w/o amino acids), 2% sucrose, 50jug/m 
1 L-Urac i 1 ) fcSD-GF 2 (0. 67%yeast nitrogen 
base (w/o am i n o a c i d s ) , 2% 1 ^-k e s t o s e, 5 Ojtx 
g/ml L-Urac i 1 ) <7>2^<7MW®I&&\ 5 0v 1 fc4. 5jLt H*0«aL 
. 30W%mLiZ. 2 0l^^<O^S«cOiS^(59 5nmOiR3feS) £3«£U <S 
D-GF^-CW^gcoJgjg) /(SD-GF 2 fcifiTOJgiiigOjgJg) OitfcgiiiL 
^mSra 1 t^-t. 

[0042] 

[^1] 
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FFase 




1 -6rX h — Xi&Mk 






T?<Dffl8Z 




■ » - 




0.826 


0 . 7 6 5 


1. 1 


21-36 


0.783 


0 . 2 9 4 


2. 7 


22-95 


0. 22 3 


0.087 


2. 6 


64-60 


0 . 4 4 8 


0.268 


1. 7 


M-2 


0 . 8 2 0 


0. 7 8 9 


1 . 0 


64-81 


0. 6 17 


0.544 


1. 1 


51-24 


0. 5 0 6 


0. 4 8 7 


1.0 



[00431 

T100NH 2 % mm&: 7 2%T±h-hV)K SWilml/*. : j^SjJr 

st)tMU. FFaseiSfill Agric. Biol, Chem. . 53, 

667-673 (1989) tfS&^^fcftoTfflJgL*:. ItskjGljU k 
m±m*tZ4 8M&%<OA7 n-X$-m8DL. <IC7)SJ^^. 4 0°C. pH7^y^ A 

[00441 

• 4M*fcov>TOT f -^tt < *tv&il-*xh-x (GF 2 ) oft&Jg^fc^r 

[004 5] 
IM2} 



Best Available Copy 
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^2 :mmKfe&o)fcfo&y!>*p<nmM.i£ 



FFase 


Fru 


G 1 c 


G F 


G Fa 


G Fa 


G F 4 




0. 8 


22, 7 


19. 5 


45. 2 


11. 5 


0.3 


21-36 


1. 1 


23. 0 


17. 0 


50. 2 


8. 7 


0. 0 


22-95 


0. 6 


2 2. 0 


19. 8 


46. 8 


10. 8 


0.0 


64-60 


1. 2 


23. 2 


18. 2 


50. 0 


6. 9 


0.6 


M-2 


0.8 


22.6 


19. 7 


45. 1 


11. 4 


0. 4 


64-81 


0. 7 


22. 2 


21. 1 


45. 4 


10. 4 


0. 2 


51-24 


0. 6 


23. 3 


20. 1 


45. 3 


10. 6 


0. 1 



Fru : yfr? 1 — X. G 1 c : >f)Vn — X, GF : X?D — X, 
G F x : GF 3 :^Xh-X, 
G F 4 : V v 9 V X b— X 



[0046] 

1 -irX h-X<OW&tzm^& F Fas eli % 1 - IrX h-^tft!^< . *6?>j§il 

F a s e Srtflffi-f & „ (21-36)^ ( 2 2- 9 5 ) Ifcfcitf .( 64 -6 0 ) 
, -xh-x vy$i$Ltf$m\ $ *rc v> 4 . -r5r±>*>. -Lfl&CDfl&lJ: 9£M;3*l&FFa s 
[0047] 

— (M-2)8U (64-81) ms«tt^( 5 1-24) «TCWU .JJEPfUMUcit 
[0048] 
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SEQUENCE LISTING 
<U0> Bio-oriented Technology Research Adrancenent Institution 

MBIJI SBIKA KAISHA, LTD. 

— - - „ - • - t- -■ " 

♦ 

<120> Method for Screening Beta-fructofranosidase for Use in 
Manufacture of Crystalline l-Kestose 

<130> 139703 
<160> 2 

<170> Patent In Ver. 2.0 

(210) 1 

<211> 27 

<212> UNA 

<213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence :Priier 

<400> 1 

gcgaattcat gaagctcacc actacca 27 

_____ 

(210> 2 ~ " " " ~ - 

<2U> 22 
<212> DNA 

(213) Artificial Sequence 



Best Available Copy 



(14) 



#§32004-242528 (P2004-242528A) 



(220) 

(223) Description of Artificial Sequence iPrimer 



; . *- • • .- __ .... - 



(400) 2 

gcggatcccg gtcaatttct ct 



22 
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(72)%BJ# * f» * 

(72)3|J#g + « &.•.>.,... 

JSEEJRSFWttffl 5-3-1 Bfl^MStt^^tt'v^ • A^f ^tm^fi^ 
(72)&Bjjg |S iR «f Hi 

cmmm m m 3i « 

*3ffi«J£FifcWffl 5-3-1 BJJ&S^feS^tt'vwx • A>f ;*gF359rrt 

F?-A(##) 4B024 AA03 BA12 CA04 CA06 DA12 EA04 GA11 HA01 

4B050 CC01 C004 DD02 LL05 
4B063 QA05 QA17 QQ35 QR32 QR55 QS25 QS34 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

D LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



